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Abstract 
Falls are the leading cause of injury-related morbidity and mortality among older 
adults. In addition to the resulting physical injury and potential disability following a fall, 
there are also important psychological consequences, including depression, anxiety, 
activity restriction and fear of falling.  Fear of falling affects 20-43% of community-
dwelling older adults, and is not limited to those who have previously experienced a 
fall. About half of older adults who experience fear of falling, subsequently restrict their 
physical and everyday activities, which can lead to functional decline, depression, 
increased falls risk, and reduced quality of life.  While there is clear evidence that older 
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adults with visual impairment have higher falls risk, only a limited number of studies 
have investigated fear of falling in older adults with visual impairment and the findings 
have been mixed.   Recent studies suggest increased levels of fear of falling among 
older adults with various eye conditions, including glaucoma and age-related macular 
degeneration, while other studies have failed to find differences. Interventions, which 
are still in their infancy in the general population, are also largely unexplored in those 
with visual impairment.  The major aims of this review are to provide an overview of 
the literature on fear of falling, its measurement, and risk factors among older 
populations, with specific focus on older adults with visual impairment, and to identify 
directions for future research in this area. 
Key words: fear of falling, falls self-efficacy, falls, vision, visual impairment. 
Introduction 
Falls are the leading cause of injury-related morbidity and mortality among older adults 
with around one in three community-dwelling older adults experiencing at least one fall 
each year, of which half experience multiple falls.1 Falls are multifactorial, but common 
falls risk factors include older age, female gender, cognitive impairment, disorders of 
gait and balance, and vestibular or visual impairment.2, 3 Fear of experiencing a fall is 
also an important health concern among older adults and commonly develops as a 
consequence of falling, but can also predict the likelihood of having a future fall, 
sharing a complex relationship with other psychological consequences of falling, such 
as depression and anxiety.  Importantly, fear of falling can lead to activity restriction 
and avoidance, which contribute to functional declines, social isolation, depression, 
falls, and institutionalisation.4  
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Importantly, a large body of evidence indicates that older adults with visual impairment 
are more likely to experience falls than those with normal vision, both in community-
based studies5 and in cohorts with specific ocular diseases, such as age-related 
macular degeneration6 and glaucoma.7  Furthermore, the risk of falls and fractures 
increase with the severity of visual impairment6, 7 and for those whose visual 
impairment is progressive.8 Therefore, given their higher falls risk, older adults with 
visual impairment are more likely to express greater levels of fear of falling than their 
normally sighted counterparts, with the highest levels likely to occur in those with the 
most severe visual impairment. Other factors that contribute to fear of falling, such as 
depression are also more prevalent in visually impaired populations.9   
To meet the challenge of promoting and maintaining the independence and quality of 
life of older adults with visual impairment, successful strategies to prevent falls in this 
population must also address fear of falling, and the associated activity restriction and 
depression.  This review aimed to provide an overview of the literature on fear of 
falling, its measurement, and risk factors among older populations; specific focus was 
placed on older adults with visual impairment. 
 Methods 
Published studies in peer reviewed journals were identified through searches of the 
MEDLINE, PUBMED and COCHRANE databases using the following combinations of 
keywords and phrases: “fear of falling”, “concern about falling”, “falls efficacy” and 
each of the following: “visual acuity” or “vision” or “visual impairment” or “visual 
function”, “contrast sensitivity”, “visual field”, “depth perception”, “cataract”, 
“glaucoma”, “diabetic retinopathy” and “macular degeneration”. Relevant studies from 
these searches were sourced and reviewed, and are discussed as appropriate; only 
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studies that related to older populations, involved clinical measures of vision, and that 
were published in English were included.  
 
Fear of falling - definition, prevalence and measurement 
Fear of falling is often defined as a concern or worry about falling.  Cross-sectional 
population studies estimate that between 21 and 43 per cent of community-dwelling 
older adults express some degree of fear of falling,10, 11 with higher estimates among 
those with a history of falls.12 In addition to directly measuring fear of falling, falls 
efficacy measures are used, which assess a person's confidence or perceived ability 
to perform activities without falling.13  The constructs of fear of falling and falls efficacy 
are related but distinct; while most older adults who express fear of falling also report 
low falls efficacy (low confidence to perform activities without falling), a small 
proportion of older adults who report high falls efficacy may still express fear of 
falling.10 Indeed, falls efficacy measures are more strongly associated with levels of 
physical function, prospective falls and functional declines than direct measures of 
fear of falling.10 Despite these differences, falls efficacy and direct measures of fear of 
falling tend to be used interchangeably in the literature. 
Various instruments have been developed to measure and quantify the degree of fear 
of falling among older adults.   Simple measures include single question items, such 
as: “Have you been worried or afraid that you might fall in the past 12 months?” using 
dichotomous (“yes” or “no”) or multi-rating response formats (e.g. “not at all”, “a little”, 
“moderately” or “very worried”).  More comprehensive instruments, such as the Survey 
of Activities and Fear of Falling in the Elderly (SAFFE)4 and the University of Illinois at 
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Chicago Fear of Falling Measure,14 assess the degree of fear of falling across a range 
of common daily activities, for example, when walking for exercise, going to places 
with crowds, or climbing stairs, and use multi-rating response formats.  The Falls 
Efficacy Scale13 was also developed to assess confidence to perform a range of 
common basic activities of daily living without falling.  Modification of this scale 
resulted in creation of the Falls Efficacy Scale International (FES-I);15 despite retaining 
the name, this scale measures concern about falling rather than confidence, and 
includes additional items relating to social activities.   
The consideration of fear-related activity restriction is also important.  Simple 
measures include single item questions, such as: “Do you ever limit your activities 
because you are afraid of falling?” which commonly have dichotomous response 
formats (“yes” or “no”).11  The SAFFE instrument also assesses fear-related activity 
avoidance across a range of common daily activities.4 
There are a number of instruments that purport to measure fear of falling, yet they 
vary considerably in their reliability and validity, which may relate to the self-reported 
nature of the data collected.16  Ongoing research continues to refine these instruments 
in order to improve their reliability and validity, particularly for specific populations.15, 17, 
18 Accurate measurement of fear of falling among older adults with visual impairment 
requires instruments appropriately targeted to this population.  Furthermore, mode of 
administration can influence responses,19 as interviewer administration can introduce 
social desirability bias, where respondents tend to present themselves in the best 
possible light,19 potentially resulting in under-reporting of  emotional concepts such as 
fear. 
Risk factors for fear of falling in general populations 
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Older adults with a history of falling are twice as likely to express fear of falling 
compared with those who have no history of falls.4, 12 Similarly, those reporting multiple 
falls or injurious falls are more likely to report fear of falling.12  However, fear of falling 
is not simply a consequence of experiencing a fall, as around 20 per cent of older 
adults with no history of previous falls still express some fear of falling,10 possibly due 
to the presence of psychological factors or vicarious experience through friends or 
relatives who have fallen.12   
A range of demographic, health-related and psychological factors are also linked to 
the development of fear of falling among older adults.  Commonly reported factors 
include older age,12, 20 poorer physical function and impaired balance,20, 21 and female 
gender.4, 12, 20, 22  Psychological factors, including depression and anxiety, are also 
linked to higher rates of fear of falling,23 possibly due to increased activity restriction 
and the negative effect of this activity restriction on long-term functional capacity.24  
Cognitive impairment of any level is a risk factor for falls,25 but its relationship to fear of 
falling is less clear. Research suggests a higher prevalence of fear of falling in older 
adults with mild cognitive impairment when compared to their cognitively intact 
counterparts, which may reflect appropriate insight into their own functional capacity.25  
In contrast, older adults with more significant levels of cognitive impairment, including 
those with Alzheimer’s disease, may be less insightful, and have been shown to have 
a significantly lower prevalence of fear of falling.25, 26 More advanced cognitive 
impairment was found to be independently associated with a lower prevalence of fear 
of falling in one large study.26 Visual impairment has been linked to fear of falling 
through a variety of mechanisms that are described in the following sections, which 
summarise the results of studies of general populations and those with specific ocular 
diseases. 




Visual risk factors for fear of falling 
General population studies 
Studies examining the link between standardised measures of visual acuity (using 
Snellen or logMAR charts) and fear of falling have reported inconsistent results. In one 
large scale study, the rate of fear of falling was almost three times higher in older 
adults whose monocular best-corrected visual acuity was reduced (20/40 or worse) at 
a baseline visit five years previously, compared to those with best corrected vision of 
20/20 or better at baseline (OR 2.95, 95% CI 1.52-5.70).22  Furthermore, binocular 
habitual visual acuity at baseline was associated with a higher rate of fear of falling, 
although to a lesser extent than for monocular best corrected visual acuity. However, 
other studies have failed to demonstrate any significant association between binocular 
habitual visual acuity and fear of falling.11, 20, 27    
The evidence linking contrast sensitivity and fear of falling is also inconclusive, where 
the majority of cross-sectional27 and longitudinal studies11, 22 have failed to find a 
significant association. However, one study did find that reduced binocular habitual 
Pelli-Robson contrast sensitivity was associated with greater fear-induced activity 
restriction, but only in those without symptoms of depression.20 This inconclusive 
evidence may be due to the assessment of different cohorts as well as the use of 
different contrast sensitivity tests, including the Pelli-Robson chart11, 20, 22 and the 
Functional Acuity Contrast Test.27 
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Few studies have assessed the impact of visual field loss on fear of falling in general 
populations.  Klein et al.22 reported a trend towards higher levels of fear of falling in 
older adults whose visual field sensitivity was reduced at a baseline measurement 5 
years earlier, compared to those with normal visual field sensitivity, but this difference 
failed to reach significance.  In that study, visual field sensitivity was derived from 
threshold-related suprathreshold static perimetry assessed in the better eye (Henson 
perimeter).  However, in another longitudinal study, the number of points missed in an 
integrated binocular visual field screening (Humphrey perimeter) did not significantly 
predict development of fear of falling.11   
The potential contribution of habitual spectacle type to fear of falling among older 
adults should also be considered, given previous findings of an increase in falls in 
those wearing multifocal lens designs.28  A recent study however, failed to find any 
change in fear of falling, as measured with the FES-I, following provision of single 
vision distance glasses for walking and outdoor activities among older habitual 
multifocal lens wearers.29  Thus it is unclear whether significant changes in lens 
design, or prescription are likely to affect fear of falling in the short or long term.  
Ocular disease studies 
Several studies have examined fear of falling or falls efficacy in populations with visual 
impairment arising from specific ocular diseases.  Two recent cross-sectional studies 
of eye hospital outpatients reported a significant positive association between severity 
of glaucomatous visual field loss (expressed as mean deviation, Humphrey SITA 
Standard 30-2 or 24-2), and level of fear of falling, even after adjustment for non-vision 
confounders.30, 31 Despite differences in methodology, including different measures of 
fear of falling: The University of Illinois at Chicago Fear of Falling Questionnaire,30 and 
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a multi-rating response question,31  these studies showed good agreement.  This may, 
in part, be attributed to the use of well-established testing strategies to assess visual 
fields. Conversely, an earlier case-control study32 failed to find any difference in the 
prevalence of fear of falling in glaucoma patients (n=47) compared to age-matched 
controls (n=47; 28% vs. 23% respectively), however, the sample size in this study was 
small and the association between the severity of visual field loss and fear of falling 
was not examined.   
Another cross-sectional study of eye hospital outpatients reported that older adults 
with various bilateral ocular diseases were two to three times more likely to report 
fear-related activity limitation, measured by means of a single item dichotomous 
question, compared to a control group.  Pelli-Robson contrast sensitivity in the worse-
eye best explained this relationship, with significant associations also found for 
binocular habitual logMAR acuity, and better eye visual field mean deviation, 
measured with a Humphrey FDT perimeter.33  However, the inclusion of a diverse 
range of ocular disease groups in this study make further conclusions regarding the 
links between fear of falling and each specific ocular disease difficult.  A recent study 
reported that older adults with AMD had greater levels of fear of falling as measured 
with the University of Illinois at Chicago Fear of Falling Questionnaire, compared to a 
normally sighted control group, where higher levels of fear of falling in the AMD group 
were significantly associated with reduced logMAR visual acuity in the better-eye and 
reduced binocular Pelli-Robson contrast sensitivity.34 
All of the studies that reported a significant association between reduced vision 
resulting from ocular disease and fear of falling, have incorporated a comprehensive 
ocular health assessment, either by means of a full ophthalmological assessment30, 33, 
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34 or through the examination of ophthalmological hospital records.31 This would have 
ensured accurate categorisation of participants into ocular disease and control groups, 
and allowed adequate control for, or exclusion of, ocular comorbidities.  Interestingly, 
most of the studies were also able to establish that the prevalence of fear of falling 
increased with severity of visual function loss.30, 31, 34 
In conclusion, reduced visual acuity appears to be a weak predictor of fear of falling in 
population studies,11, 20, 22, 27 and is likely to be of limited use in determining the levels 
of fear of falling in visually impaired populations.  Visual field loss is associated with 
increased levels of fear of falling, particularly in studies of older adults with glaucoma 
that have used automated threshold perimetry.30, 31 There is also evidence that 
reduced contrast sensitivity is linked to increased fear of falling30, 33, 34 and fear-related 
activity restriction.20, 33  Importantly, these links between reduced visual function and 
greater fear of falling parallel the significant associations shown between falls and 
reduced visual function, in particular, reductions in visual fields,5, 7  and contrast 
sensitivity.6, 35 
Consequences of fear of falling 
An important consequence of fear of falling among older adults is restriction in the 
amount or type of physical activity undertaken.  In general population studies, around 
half of older adults who report fear of falling subsequently restrict their activities,11, 12, 20 
with higher levels of fear of falling being associated with greater levels of activity 
restriction.4, 12  This is of particular relevance when considering visually impaired older 
adults, who are known to have higher prevalence of activity restriction compared to 
their normally sighted counterparts.36 Given the well-established impact of vision loss 
on mobility performance and falls risk37 this activity restriction is not surprising, 
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however, little is known about the psychological changes that contribute to activity 
restriction in older adults with visual impairment.  In particular, depression, which is 
highly prevalent in those with visual impairment,36 may exacerbate activity restriction 
due to reduced motivation for social engagement.  Importantly, reduced physical 
activity levels can lead to greater functional decline,38 which in turn may increase fear 
of falling.   
Importantly, many older adults express what is considered to be an appropriate level 
of fear of falling.  In these individuals, the associated caution and activity restriction 
appear to be in proportion to the level of physiological disability, acting as a protective 
mechanism for subsequent falls.23  Of particular concern, however, is the potential for 
unnecessary restriction of activity, which can lead to functional declines and higher 
physiological risk of subsequent falls.4, 11, 20 To date, no studies have examined the 
levels of fear of falling in relation to physiological capacity in older adults with visual 
impairment. Thus, in this population it is unknown whether levels of fear of falling are 
appropriate, or if inappropriately high levels of fear of falling are more prevalent, 
potentially contributing to the higher levels of activity restriction evident in this group.  
Interestingly, those individuals in general populations who are considered “under-
fearful”, and who do not restrict their activities as much as is warranted by their 
physical conditions, seem to experience fewer falls than individuals considered to 
have an accurate perception of their high fall risk.23  This suggests that fear itself, even 
when at a level considered appropriate to physiological status, is still a risk factor for 
falls: either being under-fearful has some protective effect, or the relationship is more 
complex and there are other factors as yet unconsidered.  Fear of falling may have a 
direct effect on balance control through psychological factors such as anxiety, which 
leads to stiffening of joints and gait changes, which in turn, may lead to increased risk 
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of falling.39, 40 Those individuals considered under-fearful are unlikely to experience 
these psychological factors, nor the resultant physiological changes, which could in 
part explain why they experience fewer falls. 
Fear of falling in visually impaired populations - future directions 
In older adults with normal vision, some level of fear of falling and consequent activity 
restriction may provide protection against falls.   Excessive activity restriction, 
however, leaves individuals unnecessarily isolated, at a higher risk of developing 
anxiety and depression, and leads to physical deconditioning and a higher risk of 
falling.23  However, it is not known whether older adults with visual impairment are 
more likely to over restrict activities due to fear of falling than those with normal vision. 
In addition to the impact of fear of falling on physical issues, consideration must be 
given to its association with cognitive issues.  Research has established significant 
associations between visual impairment and cognitive impairment in older 
populations.41, 42  As such, greater levels of cognitive impairment are likely to be 
present among many older adults with impaired vision, but the effect this has on fear 
of falling is yet to be fully understood.   
Within general older populations, various interventions to reduce fear of falling have 
undergone trials with varying success.  Interventions include home safety 
modifications,43 education programs,44 and physical interventions such as hip 
protectors.45  Other interventions have attempted to improve falls efficacy through 
group and home-based physical exercise programs to improve physical skills and 
mobility levels.46, 47  Fuzhong et al.48 suggested that increasing falls self-efficacy 
through physical exercise programs may be a better approach than trying to directly 
reduce fear of falling, as the improvement in physical and mobility skills should help to 
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reduce both fear of falling, and the risk of falls. There are many other benefits of 
increased activity engagement, including greater physiological resilience and 
improved bone density;49, 50 while a reduction in fear of falling may not specifically 
prevent falls, increased activity should result in less severe fall-related outcomes.51 
The majority of intervention studies to reduce fear of falling in general older 
populations have used a multi-factorial approach, incorporating several of the 
strategies discussed above.52, 53 This has been shown to be the most successful 
approach for reducing fear of falling,54 as combining physical exercise with other 
interventions, such as education programs, addresses both the physical and 
psychological aspects of fear of falling.55   
Although most fear of falling intervention studies in general populations are likely to 
have included some participants with a range of levels of visual impairment, none 
have reported findings that focus specifically on individuals with visual impairment.  It 
is difficult to predict whether successful interventions for general populations would 
also be appropriate for visually impaired populations.  For example, exercise programs 
may be beneficial for reducing fear of falling in general populations, but should be 
undertaken with caution in visually impaired populations, given the evidence that they 
may elevate rate of falls among those with visual impairment.56  It is possible that 
interventions shown to improve balance control in visually impaired populations, such 
as balance57 and Tai Chi58 exercises, may assist in reducing fear of falling, however, 
this remains unknown.  Similarly, interventions such as home safety modifications and 
accelerating first eye cataract surgery, which are effective for reducing falls in people 
with visual impairment,46, 59 may also reduce fear of falling.  
Ongoing Dutch and UK trials, reported in a recent Cochrane review are considering 
the effectiveness of a range of interventions for reducing physical activity limitation in 
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community dwelling, visually impaired older people.60  These include orientation and 
mobility training, home safety modifications, teaching of coping strategies and physical 
exercises. However, to date, there have been no published data from these studies.60 
Conclusions 
As the number of older adults with visual impairment is projected to increase, it is 
essential to develop a better understanding of the wide-reaching impact of visual 
impairment on health, functioning and social participation.  Attempting to minimise this 
impact is essential, both from a healthy ageing perspective and in terms of the 
financial costs to individuals and healthcare systems.  Emerging evidence suggests 
that fear of falling is more prevalent in visually impaired older adults than their 
normally sighted counterparts, but this has not been extensively investigated. More 
research investigating fear of falling in visually impaired populations would enable a 
better understanding of which specific types of vision loss are important risk factors for 
the development of fear of falling, how fear of falling changes as vision loss 
progresses, and whether this differs between those who experience sudden compared 
to gradual declines in vision.  Identifying those at risk of fear of falling may help target 
potential interventions to reduce both the risk of falls and fear of falling among older 
adults with visual impairment.    
Page | 15 
 
References  
1. Black A, Wood J. Vision and falls. Clin Exp Optom 2005;88:212-22. 
2. Close JC. Interdisciplinary practice in the prevention of falls--a review of working 
models of care. Age Ageing 2001;30 Suppl 4:8-12. 
3. Ambrose AF, Paul G, Hausdorff JM. Risk factors for falls among older adults: a review 
of the literature. Maturitas 2013;75:51-61. 
4. Lachman ME, Howland J, Tennstedt S, Jette A. Fear of falling and activity restriction: 
The survey of activities and fear of falling in the elderly(SAFE). J Gerontol B Psychol Sci Soc 
Sci 1998;53B:P43-50. 
5. Patino CM, McKean-Cowdin R, Azen SP, Allison JC, Choudhury F, Varma R, Los 
Angeles Latino Eye Study G. Central and peripheral visual impairment and the risk of falls and 
falls with injury. Ophthalmology 2010;117:199-206 e1. 
6. Wood JM, Lacherez P, Black AA, Cole MH, Boon MY, Kerr GK. Risk of falls, 
injurious falls, and other injuries resulting from visual impairment among older adults with 
age-related macular degeneration. Invest Ophthalmol Vis Sci 2011;52:5088-92. 
7. Black AA, Wood JM, Lovie-Kitchin JE. Inferior field loss increases rate of falls in 
older adults with glaucoma. Optom Vis Sci 2011;88:1275-82. 
8. Coleman AL, Stone K, Ewing SK, Nevitt M, Cummings S, Cauley JA, Ensrud KE, 
Harris EL, Hochberg MC, Mangione CM. Higher risk of multiple falls among elderly women 
who lose visual acuity. Ophthalmology 2004;111:857-62. 
9. Tournier M, Moride Y, Ducruet T, Moshyk A, Rochon S. Depression and mortality in 
the visually-impaired, community-dwelling, elderly population of Quebec. Acta Ophthalmol 
2008;86:196-201. 
10. Cumming RG, Salkeld G, Thomas M, Szonyi G. Prospective study of the impact of fear 
of falling on activities of daily living, SF-36 scores, and nursing home admission. J Gerontol A 
Biol Sci Med Sci 2000;55A:M299-305. 
11. Friedman SM, Munoz B, West SK, Rubin GS, Fried LP. Falls and fear of falling: which 
comes first? A longitudinal prediction model suggests strategies for primary and secondary 
prevention. J Am Geriatr Soc 2002;50:1329-35. 
12. Howland J, Lachman ME, Peterson EW, Cote J, Kasten L, Jette A. Covariates of fear of 
falling and associated activity curtailment. The Gerontologist 1998;38:549-55. 
13. Tinetti ME, Richman D, Powell L. Falls efficacy as a measure of fear of falling. J 
Gerontol 1990;45:P239-P43. 
14. Velozo CA, Peterson EW. Developing meaningful Fear of Falling Measures for 
community dwelling elderly. Am J Phys Med Rehabil 2001;80:662-73. 
15. Yardley L, Beyer N, Hauer K, Kempen G, Piot-Ziegler C, Todd C. Development and 
initial validation of the Falls Efficacy Scale-International (FES-I). Age Ageing 2005;34:614-9. 
16. Jorstad EC, Hauer K, Becker C, Lamb SE. Measuring the psychological outcomes of 
falling: a systematic review. J Am Geriatr Soc 2005;53:501-10. 
17. Denkinger MD, Igl W, Coll-Planas L, Nikolaus T, Bailer S, Bader A, Jamour M. 
Practicality, validity and sensitivity to change of fear of falling self-report in hospitalised 
elderly--a comparison of four instruments. Age Ageing 2009;38:108-12. 
18. Delbaere K, Close JC, Taylor M, Wesson J, Lord SR. Validation of the Iconographical 
Falls Efficacy Scale in cognitively impaired older people. J Gerontol A Biol Sci Med Sci 
2013;68:1098-102. 
19. Bowling A. Mode of questionnaire administration can have serious effects on data 
quality. J Public Health (Oxf) 2005;27:281-91. 
Page | 16 
 
20. Deshpande N, Metter EJ, Bandinelli S, Lauretani F, Windham BG, Ferrucci L. 
Psychological, physical, and sensory correlates of fear of falling and consequent activity 
restriction in the elderly: the InCHIANTI study. Am J Phys Med Rehabil 2008;87:354-62. 
21. Delbaere K, Crombez G, Vanderstraeten G, Willems T, Cambier D. Fear-related 
avoidance of activities, falls and physical frailty. A prospective community-based cohort study. 
Age Ageing 2004;33:368-73. 
22. Klein BEK, Moss SE, Klein R, Lee KE, Cruickshanks KJ. Associations of visual 
function with physical outcomes and limitations 5 years later in an older population: the Beaver 
Dam eye study. Ophthalmology 2003;110:644-50. 
23. Delbaere K, Close JCT, Brodaty H, Sachdev P, Lord SR. Determinants of disparities 
between perceived and physiological risk of falling among elderly people: cohort study. BMJ 
(Clinical Research Ed) 2010;341:c4165-c. 
24. Suzuki M, Ohyama N, Yamada K, Kanamori M. The relationship between fear of 
falling, activities of daily living and quality of life among elderly individuals. Nurs Health Sci 
2002;4:155-61. 
25. Borges SD, Radanovic M, Forlenza OV. Fear of falling and falls in older adults with 
mild cognitive impairment and Alzheimer's disease. Neuropsychol Dev Cogn B Aging 
Neuropsychol Cogn 2014:1-10. 
26. Uemura K, Shimada H, Makizako H, Doi T, Tsutsumimoto K, Yoshida D, Anan Y, Ito 
T, Lee S, Park H, Suzuki T. Effects of mild and global cognitive impairment on the prevalence 
of fear of falling in community-dwelling older adults. Maturitas 2014;78:62-6. 
27. Donoghue OA, Ryan H, Duggan E, Finucane C, Savva GM, Cronin H, Loughman J, 
Kenny RA. Relationship between fear of falling and mobility varies with visual function 
among older adults. Geriatr Gerontol Int 2013. 
28. Lord SR, Dayhew J, Howland A. Multifocal glasses impair edge-contrast sensitivity 
and depth perception and increase the risk of falls in older people. J Am Geriatr Soc 
2002;50:1760-6. 
29. Haran MJ, Cameron ID, Ivers RQ, Simpson JM, Lee BB, Tanzer M, Porwal M, Kwan 
MM, Severino C, Lord SR. Effect on falls of providing single lens distance vision glasses to 
multifocal glasses wearers: VISIBLE randomised controlled trial. BMJ 2010;340:c2265. 
30. Ramulu PY, van Landingham SW, Massof RW, Chan ES, Ferrucci L, Friedman DS. 
Fear of falling and visual field loss from glaucoma. Ophthalmology 2012;119:1352-8. 
31. Yuki K, Tanabe S, Kouyama K, Fukagawa K, Uchino M, Shimoyama M, Ozeki N, 
Shiba D, Ozawa Y, Abe T, Tsubota K. The association between visual field defect severity and 
fear of falling in primary open-angle glaucoma. Invest Ophthalmol Vis Sci 2013;54:7739-45. 
32. Turano KA, Rubin GS, Quigley HA. Mobility performance in glaucoma. Invest 
Ophthalmol Vis Sci 1999;40:2803-9. 
33. Wang MY, Rousseau J, Boisjoly H, Schmaltz H, Kergoat MJ, Moghadaszadeh S, 
Djafari F, Freeman EE. Activity limitation due to a fear of falling in older adults with eye 
disease. Invest Ophthalmol Vis Sci 2012;53:7967-72. 
34. van Landingham SW, Massof RW, Chan E, Friedman DS, Ramulu PY. Fear of falling 
in age-related macular degeneration. BMC Ophthalmol 2014;14:10. 
35. Lord SR, Dayhew J. Visual risk factors for falls in older people. J Am Geriatr Soc 
2001;49:508-15. 
36. Evans JR, Fletcher AE, Wormald RPL. Depression and anxiety in visually impaired 
older people. Ophthalmology 2007;114:283-8. 
37. Turano KA, Broman AT, Bandeen-Roche K, Munoz B, Rubin GS, West S. Association 
of visual field loss and mobility performance in older adults: Salisbury Eye Evaluation Study. 
Optom Vis Sci 2004;81:298-307. 
Page | 17 
 
38. Schillerstrom JE, Royall DR, Palmer RF. Depression, disability and intermediate 
pathways: a review of longitudinal studies in elders. J Geriatr Psychiatry Neurol 2008;21:183-
97. 
39. Hadjistavropoulos T, Delbaere K, Fitzgerald TD. Reconceptualizing the role of fear of 
falling and balance confidence in fall risk. J Aging Health 2011;23:3-23. 
40. Delbaere K, Sturnieks DL, Crombez G, Lord SR. Concern about falls elicits changes in 
gait parameters in conditions of postural threat in older people. J Gerontol A Biol Sci Med Sci 
2009;64:237-42. 
41. Pham TQ, Kifley A, Mitchell P, Wang JJ. Relation of age-related macular degeneration 
and cognitive impairment in an older population. Gerontology 2006;52:353-8. 
42. Valenti DA. Alzheimer's disease: visual system review. Optometry 2010;81:12-21. 
43. Pighills AC, Torgerson DJ, Sheldon TA, Drummond AE, Bland JM. Environmental 
assessment and modification to prevent falls in older people. J Am Geriatr Soc 2011;59:26-33. 
44. Lin MR, Wolf SL, Hwang HF, Gong SY, Chen CY. A randomized, controlled trial of 
fall prevention programs and quality of life in older fallers. J Am Geriatr Soc 2007;55:499-506. 
45. Cameron ID, Stafford B, Cumming RG, Birks C, Kurrle SE, Lockwood K, Quine S, 
Finnegan T, Salkeld G. Hip protectors improve falls self-efficacy. Age Ageing 2000;29:57-62. 
46. Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard MW, Buchner DM. 
Randomised controlled trial of a general practice programme of home based exercise to prevent 
falls in elderly women. BMJ 1997;315:1065-9. 
47. Tennstedt S, Howland J, Lachman M, Peterson E, Kasten L, Jette A. A randomized, 
controlled trial of a group intervention to reduce fear of falling and associated activity 
restriction in older adults. J Gerontol B Psychol Sci Soc Sci 1998;53:P384-92. 
48. Fuzhong L, McAuley E, Fisher KJ, Harmer P, Chaumeton N, Wilson NL. Self-efficacy 
as a mediator between fear of falling and functional ability in the elderly. J Aging Health 
2002;14:452-66. 
49. Hogan M. Physical and cognitive activity and exercise for older adults: a review. Int J 
Aging Hum Dev 2005;60:95-126. 
50. Muir JM, Ye C, Bhandari M, Adachi JD, Thabane L. The effect of regular physical 
activity on bone mineral density in post-menopausal women aged 75 and over: a retrospective 
analysis from the Canadian multicentre osteoporosis study. BMC Musculoskelet Disord 
2013;14:253. 
51. Marks R. Physical activity and hip fracture disability: a review. J Aging Res 
2011;2011:741918. 
52. Clemson L, Cumming RG, Kendig H, Swann M, Heard R, Taylor K. The effectiveness 
of a community-based program for reducing the incidence of falls in the elderly: a randomized 
trial. J Am Geriatr Soc 2004;52:1487-94. 
53. Davison J, Bond J, Dawson P, Steen IN, Kenny RA. Patients with recurrent falls 
attending Accident & Emergency benefit from multifactorial intervention--a randomised 
controlled trial. Age Ageing 2005;34:162-8. 
54. Zijlstra GA, van Haastregt JC, van Rossum E, van Eijk JT, Yardley L, Kempen GI. 
Interventions to reduce fear of falling in community-living older people: a systematic review. J 
Am Geriatr Soc 2007;55:603-15. 
55. Dukyoo J, Juhee L, Lee SM. A meta-analysis of fear of falling treatment programs for 
the elderly. West J Nurs Res 2009;31:6-16. 
56. Campbell AJ, Robertson MC, La Grow SJ, Kerse NM, Sanderson GF, Jacobs RJ, Sharp 
DM, Hale LA. Randomised controlled trial of prevention of falls in people aged > or =75 with 
severe visual impairment: the VIP trial. BMJ 2005;331:817. 
Page | 18 
 
57. Kovacs E, Toth K, Denes L, Valasek T, Hazafi K, Molnar G, Feher-Kiss A. Effects of 
exercise programs on balance in older women with age-related visual problems: a pilot study. 
Arch Gerontol Geriatr 2012;55:446-52. 
58. Chen EW, Fu AS, Chan KM, Tsang WW. The effects of Tai Chi on the balance control 
of elderly persons with visual impairment: a randomised clinical trial. Age Ageing 
2012;41:254-9. 
59. Harwood RH, Foss AJ, Osborn F, Gregson RM, Zaman A, Masud T. Falls and health 
status in elderly women following first eye cataract surgery: a randomised controlled trial. Br J 
Ophthalmol 2005;89:53-9. 
60. Skelton DA, Howe TE, Ballinger C, Neil F, Palmer S, Gray L. Environmental and 
behavioural interventions for reducing physical activity limitation in community-dwelling 
visually impaired older people. Cochrane Database Syst Rev 2013;6:CD009233. 
 
